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. According to Mullen et al. (2005) , these discrepant findings can be explained 3 by the view that anxiety-related performance decrements might be caused by both attentional 4 and conscious processing effects, in line with Eysenck's (1988) suggestion that anxiety-5 related performance failure might be attributable to multiple causes. Consequently, from a 6 conscious processing perspective, Mullen and Hardy (2010) claimed that it is important to 7 establish whether skilled but anxious performers' use of explicit knowledge does invoke 8 lapses into conscious processing. In order to do so, Mullen and Hardy suggested that 9 researchers needed to design studies that isolate conscious processing effects without 10 invoking alternative attentional explanations, proposing that one way of so doing was to process goals encourage performers to focus on specific aspects of a task using explicit 20 knowledge about the task, thus creating something of a paradox (Mullen & Hardy, 2010) . 21 The paradox arises as Masters' CPH predicts that a focus on part of a movement using a performed using either a part or holistic process goal in both low and high anxiety conditions.
1
The results were consistent across all three experiments; a single holistic process goal helped 2 maintain or improve performance in the high anxiety condition. The prediction that part 3 process goals would disrupt task execution under pressure was less clear as performance did 4 not significantly deteriorate from baseline, low anxiety levels, but was significantly lower 5 than that recorded by participants who used a holistic process goal in all three experiments.
6
Based on the evidence that participants who used a part process goal did not experience the 7 same performance benefits as those who used a holistic process goal in the competitive 8 condition, Mullen and Hardy argued that this relative impairment was evidence that 9 conscious processing was activated.
10
One limitation of the studies conducted by Mullen and Hardy (2010) was their failure to 11 include some of the psychophysiological indices used in other studies examining the CPH.
12
For example, Mullen et al. (2005) proposed heart rate variability (HRV), estimated by 13 spectral analysis of the cardiac signal, as a measure of the intensity of attentional processing 14 associated with the shifts from automatic to controlled processing predicted by the CPH. 15 Mullen and Hardy's findings would have been strengthened by the inclusion of such a 16 measure in order to provide some additional insight into the psychophysiological activation 17 states underpinning conscious processing effects.
18
Heart rate variability is typically examined by spectral decomposition of the heart rate 19 signal, which produces periodic components of HRV aggregated within three main frequency 20 bands, each of which is associated with different functional influences in the modulation of 21 heart rate. Of these three bands, spectral power in the low-frequency band (LF; .07 -.14 Hz) 22 has consistently decreased, reflecting an increase in effort (Mulder, 1992) , to a range of 23 manipulations that cause major changes in task structure and induce different modes of 24 operation, as in the shift from automatic to controlled processing (Mulder, 1992 ; Veltman, 1 the use of holistic and part process goals, it has been used in research examining conscious 2 processing effects. Mullen et al. (2005) found no effects of anxiety upon HRVLF in their 3 study that examined whether conscious processing or attentional explanations could best 4 account for anxiety effects upon the skill of golf putting. While there were no effects of 5 anxiety on HRVLF, anxiety-related performance impairment was associated with changes in 6 the HRV high frequency band, which the authors suggested might be related to changes in 7 breathing-based relaxation strategies. Also using a golf-putting task, Wilson, Smith et al.
8
(2007) also found that anxiety had no effect upon HRVLF but did report that self-reported cardiac data were collected, pre-processed and analyzed. Evidently, more research is required 12 to establish how anxiety and attentional manipulations interact to affect the cardiac activation 13 states that underpin motor performance.
14 Part of the problem in using HRV to examine changes in mental effort related to sympathetic activation as sAA increased and HRVHF decreased in response to the stressor.
13
The present study set out to extend previous research by employing both HRV and sAA
14
to explore the psychophysiological activity of skilled but anxious participants who used part concentration (U/ml) by saliva flow rate (mL/min).
18
Self-reported Effort. Perceived mental effort was assessed using the Rating Scale of
19
Mental Effort (RSME; Zijlstra, 1993), which has demonstrated acceptable reliability in Participants were told that the practice data would not be analyzed but would allow them to 20 become comfortable with the procedure. hand followed the movement. The final goal was "small", which required a focus on making 22 small adjustments to the steering wheel. The steering ratio was low enough to ensure that 23 participants did not have to alter their grip in order to complete any of the turns, ensuring that 24 both "9.15 grip" and "small" were realistic and achievable goals. instructions informing them that they had been randomly assigned to a team consisting of 12 other individuals in the experiment, and were now involved in a competition. They were also 13 informed that the £10 they had been offered would change, depending on how well they were assigned false individual target times that they were told they had to achieve in order for an ego-threatening situation that was likely to increase cognitive state anxiety levels.
Phase 6: Competition phase. After reading the instructions, the participants filled in the 1 cognitive anxiety subscale of the CSAI-2R, completed two double laps, provided a final 2 saliva sample and then completed the RSME and the post-experimental questionnaire.
3
Participants then received their competition prize money, were thanked for their participation 4 and debriefed about the objectives of the experiment and the nature of their deception.
5

Results
6
Lap times, CSAI-2R, and RSME scores were analyzed using mixed two-factor analysis of 7 variance (ANOVA; 2 x 2, Group x Condition, with repeated measures on the second factor).
8
The same design was used to examine the driving error variables but this analysis was 
16
There was a significant main effect for competition, F(2, 56) = 9.99, p < .001, η 2 = .26 (.10,
17
.43). Post hoc analyses on the significant competition main effect for HR and sAA (.26, .64), with mental effort perceived to be higher during competition, with no other 23 significant effects (both Fs < 1). In summary, the anxiety intervention caused increases in HR, sAA, and RSME, and a significant reduction in the patterning of HRVLF. The 1 magnitude of these effects ranged from 26% to 50% of variance accounted for.
2
Discussion
3
Our prediction regarding the utility of holistic process goals was supported, as the 4 holistic process goal group outperformed the part process goal group in the competition 5 condition. In this study, the holistic group were significantly slower than the part group at 6 task baseline, while in the competitive condition, the holistic group improved their 7 performance to a level equivalent to the part group; however, this improvement must be by the holistic group at baseline suggests that they were focused more on driving smoothly, resulting in less errors than the part group. In the competition condition, however, it appears 1 that the strategy adopted by the holistic group enabled them to improve their lap times, while 2 maintaining the error rate recorded at task baseline. Clearly the different process goals potentiometer to measure the displacement of the steering wheel, which could help reveal 7 how the process goal conditions affected the "smoothness" of the steering.
8
While it appears that holistic process goals do offer a performance advantage over part 9 process goals when performers are anxious, there is no direct evidence (i.e., performance 10 decrements) that part process goals cause lapses into conscious processing that impairs 
18
The HRVLF response reported here is in contrast with previous studies that have related effort associated with conscious processing (Mulder, 1992) . This compensatory effort explanation becomes more compelling when examined in light of the performance scores, 1 which revealed that the holistic group improved their performance, while the part group 2 maintained theirs in the competition condition; thus, performance effectiveness was 3 maintained (part group) or improved (holistic group) but at the expense of processing 4 efficiency in both groups. The RSME scores also add weight to this suggestion as they dynamics of HRVLF band may be sensitive to compensatory anxiety-related mental effort.
12
The inclusion of sAA gives us new insight into the competitive state anxiety response, should seek to replicate this pattern of effects.
7
Although the performance differential of the process goal groups during the competitive 8 phase is most parsimoniously explained by conscious processing, more direct measures of 9 conscious processing would allow us to draw more concrete conclusions.
10
Electroencephalography is one technique that may enable researchers to gain a more direct treatment conditions and the PEQ indicates that this was adequate in both goal groups.
However, the PEQ still only sheds limited light on the issue of participants' experiences and
11 more sensitive open-ended questions could be employed in future research.
12
The present study was not without limitations. One point of note is the precision of many In terms of applied implications, the current findings support the use of holistic process 10 goals for skilled but anxious athletes in competition. Process goals are often used within pre- suggests that athletes may benefit from using globally focused information in their routine.
14 This paper has tested these types of goals in a driving task, but these could be easily adopted 15 in other sports, for example "pendulum" would help a golfer focus on the feeling of the 16 movement when putting, or "extend" might aid a gymnast during a flic flac movement.
17
Holistic process goals are not the only solution to the process goal paradox. Hardy et al.
18
(1996) suggested that the process goals might not always be task focused. 
